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TENSION SENSING SWITCH ASSEMBLY 

CROSS-REFERENCE TO RELATED 
APPLICATION 

The present application is a Continuation-In-Part of appli 
cation Ser. No. 09/415,533, ?led Oct. 8, 1999 (H-205373). 

TECHNICAL FIELD 

The present invention relates generally to seat restraint 
systems for vehicles and, more particularly, to a tension 
sensing sWitch assembly for a seat restraint system in a 
vehicle. 

BACKGROUND OF THE INVENTION 

It is knoWn to provide a seat restraint system such as a seat 
belt in a vehicle to restrain an occupant in a seat of the 
vehicle. In some vehicles, the seat restraint system may be 
a lap belt, a shoulder belt or both. Typically, the lap belt and 
shoulder belt are connected together at one end. The seat 
restraint system includes a latch plate at the connected end. 
The seat restraint system also includes a buckle connected at 
one end by Webbing or the like to vehicle structure. The 
buckle receives the latch plate to be buckled together. When 
the buckle and latch plate are buckled together, the seat 
restraint system restrains movement of the occupant to help 
protect the occupant during a collision. 
Some in?atable restraint systems Want input information 

as to the occupancy of the vehicle seat. Deployment of the 
in?atable restraint may partially depend on information 
supplied by sensors in the seat such as for determining 
Weight of an object in the seat. When a child seat is placed 
in the seat and cinched doWn, the sensors may need a Way 
to distinguish betWeen a large mass and a child seat. 
Typically, When a child seat is used, there Will be high 
tension in the seat restraint system. Comfort studies have 
shoWn that typically a human occupant Would not Wear their 
seat restraint that tightly. Readings on seat restraint tension 
can help to decide the deployment characteristics of the 
in?atable restraint. 

Thus, it may be desirable under certain conditions to 
provide a sWitch for sensing tension in a seat restraint system 
of a vehicle. It may also be desirable to provide a sWitch for 
a seat restraint system in a vehicle that alloWs a control 
module to help to determine the difference betWeen either a 
child seat or an occupant. It may be further desirable to 
provide a sWitch for a seat restraint system in a vehicle that 
provides information used to help determine in?atable 
restraint deployment levels. 

SUMMARY OF THE INVENTION 

It is, therefore, one object of the present invention to 
provide a sWitch assembly for sensing tension in a seat 
restraint system of a vehicle. 

It is another object of the present invention to provide a 
dual resistance sWitch for sensing tension in a seat restraint 
system of a vehicle. 

It is yet another object of the present invention to provide 
a dual resistance sWitch mounted to a seat restraint buckle 
for sensing tension in a seat restraint system of a vehicle. 

To achieve the foregoing objects, the present invention is 
a tension sensing sWitch assembly for a seat restraint system 
in a vehicle including a housing for mounting to a seat 
restraint buckle of the seat restraint system. The tension 
sensing sWitch assembly also includes an actuating member 
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2 
disposed in the housing for movement therein and cooper 
ating With belt Webbing and a spring disposed in the housing 
for cooperating With the actuating member. The tension 
sensing sWitch assembly further includes a sWitch disposed 
in the housing and cooperable With the actuating member to 
indicate a ?rst tension level and a second tension level in the 
seat restraint system When the spring is de?ected. 
One advantage of the present invention is that a tension 

sensing sWitch assembly is provided for a seat restraint 
system in a vehicle. Another advantage of the present 
invention is that the tension sensing sWitch assembly senses 
tension in the seat restraint system to help identify What is 
occupying the seat, either a child, child seat or loW mass 
adult. Yet another advantage of the present invention is that 
the tension sensing sWitch assembly has a dual resistance 
sWitch that is diagnosable. Still another advantage of the 
present invention is that the tension sensing sWitch assembly 
provides information useful in helping to determine deploy 
ment of an in?atable restraint system. Afurther advantage of 
the present invention is that the tension sensing sWitch 
assembly is mounted to a seat restraint buckle of the seat 
restraint system. 

Other objects, features and advantages of the present 
invention Will be readily appreciated, as the same becomes 
better understood, after reading the subsequent description 
taken in conjunction With the accompanying draWings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a perspective vieW of a tension sensing sWitch 
assembly, according to the present invention, illustrated in 
operational relationship With a seat restraint system of a 
vehicle. 

FIG. 2 is a fragmentary plan vieW of the tension sensing 
sWitch assembly of FIG. 1 illustrating a loW tension condi 
tion. 

FIG. 3 is a vieW similar to FIG. 2 illustrating the tension 
sensing sWitch assembly in a high tension condition. 

FIG. 4 is a schematic vieW of a circuit for the tension 
sensing sWitch assembly of FIG. 1. 

FIG. 5 is a perspective vieW of another embodiment, 
according to the present invention, of the tension sensing 
sWitch assembly of FIG. 1, illustrated in operational rela 
tionship With a seat restraint system of a vehicle. 

FIG. 6 is an eXploded perspective vieW of the tension 
sensing sWitch assembly of FIG. 5. 

FIG. 7 is a perspective vieW of the tension sensing sWitch 
assembly of FIG. 5. 

FIG. 8 is a fragmentary plan vieW of the tension sensing 
sWitch assembly of FIG. 5 illustrating the tension sensing 
sWitch assembly in a loW tension condition. 

FIG. 9 is a vieW similar to FIG. 8 illustrating the tension 
sensing sWitch assembly in a high tension condition. 

FIG. 10 is a schematic vieW of a circuit for the tension 
sensing sWitch assembly of FIG. 5. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

Referring to the draWings and in particular FIGS. 1 and 2, 
one embodiment of a tension sensing sWitch assembly 10, 
according to the present invention, is shoWn for a seat 
restraint system, generally indicated at 12, in a vehicle 
(partially shoWn), generally indicated at 14. The vehicle 14 
includes a vehicle body 16 and a seat 18 mounted by suitable 
means to vehicle structure 20 such as a ?oorpan in an 
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occupant compartment 22 of the vehicle body 16. In this 
embodiment, the seat 18 is a front seat of the vehicle 14. It 
should be appreciated that the seat 18 could be a rear, second 
roW or third roW seat for the vehicle 14. 

Referring to FIGS. 1 and 2, the vehicle 14 includes the 
seat restraint system 12 for restraining an occupant (not 
shoWn) in the seat 18. The seat restraint system 12 includes 
a latch tongue or plate (not shoWn) connected to an end of 
either one of a lap belt, shoulder belt, or both (not shoWn) 
Which have another end connected to a retractor (not 
shoWn). The seat restraint system 12 also includes a buckle 
assembly 24 and the tension sensing sWitch assembly 10 
interconnected by suitable means such as belt Webbing 26. 
The tension sensing sWitch assembly 10 is connected to the 
vehicle structure 20 in a manner to be described. It should 
be appreciated that the latch plate has an aperture extending 
therethrough and is engageable and disengageable With the 
buckle assembly 24. It should be appreciated that, except for 
the tension sensing sWitch assembly 10, the seat restraint 
system 12 and vehicle 14 are conventional and knoWn in the 
art. 

Referring to FIGS. 1 through 3, the tension sensing sWitch 
assembly 10, according to the present invention, includes an 
anchor plate 28 connected to vehicle structure by suitable 
means such as an anchor bolt 30. The anchor bolt 30 has a 
head portion 32 extending radially and a shaft portion 34 
extending axially from the head portion 32. The shaft 
portion 34 is generally cylindrical in shape and the head 
portion 32 is generally circular in shape. The head portion 32 
has a diameter greater than a diameter of the shaft portion 
34. The shaft portion 34 extends through an aperture 44 to 
be described in the anchor plate 28 and the vehicle structure 
20 and is secured in place by a nut (not shoWn). It should be 
appreciated that the anchor bolt 30 is conventional and 
knoWn in the art. 

The anchor plate 28 has a base portion 36 and a tongue 
portion 38 extending axially and upWardly from the base 
portion 36. The base portion 36 has a ?rst portion 40 that is 
generally rectangular in shape. The base portion 36 also has 
a second portion 42 extending axially from the base portion 
36. The second portion 42 has a Width less than the ?rst 
portion 40. The second portion 42 has an elongated aperture 
or slot 44 extending therethrough and axially to receive the 
anchor bolt 30. It should be appreciated that the second 
portion 42 of the base portion 36 is disposed betWeen the 
head portion 32 of the anchor bolt 30 and the vehicle 
structure 20. It should also be appreciated that the anchor 
plate 28 is movable longitudinally relative to the anchor bolt 
30. 

The tongue portion 38 is generally rectangular in shape 
and has a Width the same as the second portion 42 of the base 
portion 36. The tongue portion 38 includes an aperture 46 
extending therethrough. The aperture 46 is generally rect 
angular in shape and receives one end of the belt Webbing 
26. The base portion 36 and tongue portion 38 are made of 
a metal material and formed as a monolithic structure being 
integral, unitary and formed as one-piece. 

The tension sensing sWitch assembly 10 also includes a 
housing 48 disposed about and enclosing the ?rst portion 40 
of the base portion 36 of the anchor plate 28. The housing 
48 has a cavity 49 With an aperture 50 at a forWard end for 
a function to be described. The housing 48 has a pair of posts 
52 disposed in the cavity 49 and being laterally spaced and 
extending upWardly adjacent the aperture 50. The housing 
48 is generally rectangular in shape and made of a rigid 
material such as plastic. It should be appreciated that only 
one half of the housing 48 is illustrated in FIGS. 2 and 3. 
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4 
The tension sensing sWitch assembly 10 includes a spring 

54 at least partially disposed in the cavity 49 of the housing 
48. The spring 52 is of a leaf type having a ?rst end 56 
disposed about one of the posts 52 in the housing 48 and a 
second end 58 disposed about the other post 52 in the 
housing 48. The spring 54 has a boWed or arcuate shape to 
cooperate With the shaft portion 34 of the anchor bolt 30. 
The spring 54 is made of a metal material. The spring 52 is 
tuned to a predetermined force for comfort. The spring 54 
may also be of a coil spring type. It should be appreciated 
that the anchor bolt 30 de?ects the spring 54 When the 
anchor plate 28 is moved relative to the anchor bolt 30. 

Referring to FIGS. 2 through 4, the tension sensing sWitch 
assembly 10 includes an electrical circuit, generally indi 
cated at 60, for diagnosing usage of the seat restraint system 
12. The electrical circuit 60 includes a sWitch 62 for coop 
erating With the spring 54. The sWitch 62 is diagnosable and 
has tWo positions. Preferably, the sWitch 62 is of a micro 
type that is actuated by an arm or bail 64 pivotally connected 
to the sWitch 62. The sWitch 62 may also be of another 
suitable type such as a reed or Hall effect type. The bail 64 
Will move or pivot When the spring 54 engages the bail 64. 
The spring 54 moves the bail 64 from an open or ?rst 
position With the sWitch 62 illustrated in FIG. 2 to a closed 
or second position illustrated in FIG. 3. It should be appre 
ciated that the position of the bail 64 relative to the sWitch 
62 changes the state of the sWitch 62, giving a different 
output current from the sWitch 46. It should also be appre 
ciated that the bail 64 is preloaded by a spring (not shoWn) 
to return the bail 64 to the ?rst position. 
The circuit 60 also includes a ?rst resistor 66 intercon 

necting one end of the sWitch 62 and ground 68. The ?rst 
resistor 66 has a predetermined value such as one hundred 
ohms (100). The circuit 60 includes a second resistor 70 
connected in parallel With the sWitch 46 With one end 
interconnecting the sWitch 62 and the ?rst resistor 66 and 
another end connected to a source of poWer 72 such as a 

controller (not shoWn) of the vehicle 14. The second resistor 
70 has a predetermined value such as three hundred ohms 
(300). The circuit 60 is mounted on a circuit board (not 
shoWn) connected to the housing 48 and is potted and 
connected by electrical leads or Wires to the source of poWer 
72 and ground 68. 

In operation of the tension sensing sWitch assembly 10, 
the occupant buckles the seat restraint system 12 and the 
tension in the belt Webbing 26 is loWer than a predetermined 
load required to de?ect the spring 54 as illustrated in FIG. 
2. In this state, the tension sensing sWitch assembly 10 Will 
send an open signal to the controller. Current from the 
source of poWer 72 ?oWs through the second resistor 70 and 
?rst resistor 66 to ground 68. The ?oW of current through the 
both resistors 66 and 70 causes the controller to send a signal 
that there is a loW tension force in the seat belt Webbing 26 
Which may be a normal or large mass adult present in the 
seat 18. It should be appreciated that the anchor plate 28 of 
the tension sensing sWitch assembly 10 is spring loaded to 
an initial position by the spring 54. 
When a child seat (not shoWn) is placed in the seat 18 and 

the seat restraint system 12 is buckled, the seat belt Webbing 
26 is cinched to pull the child set tightly in to the seat 18. The 
tension in the seat belt Webbing 26 is above the predeter 
mined level to de?ect the spring 54 as illustrated in FIG. 3. 
In this state, the de?ection of the spring 54 causes the sWitch 
62 to change states, sending a closed contact signal to the 
controller. Current from the source of poWer 72 ?oWs 
through the sWitch 62 and ?rst resistor 66 to ground 68. The 
?oW of current through only one resistor 66 causes the 
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controller to send a signal that there is a high tension force 
in the seat belt Webbing 26 Which may be a child seat present 
in the seat 18. Also, if the controller receives no signal from 
the sWitch 62, the controller determines that there is an 
unplugged Wiring connector (not shoWn) to the seat restraint 
system 12. Further, if the controller receives a signal from 
the sWitch 62 approximately equal to the current from the 
source of poWer 72, the controller determines that there is a 
shorted Wiring connector to the seat restraint system 12. It 
should be appreciated that the When the belt Webbing 26 is 
tensioned past a predetermined force, the spring 54 Will 
de?ect or travel approximately three millimeters (3.0 mm), 
causing the sWitch 62 to change states. It should be appre 
ciated that an audible tone or visual indication may be 
provided When the tension in the belt Webbing 26 is 
increased above the predetermined level. 

Referring to FIGS. 5 through 9, another embodiment, 
according to the present invention, of the tension sensing 
sWitch assembly 10 is illustrated. Like parts of the tension 
sensing sWitch assembly 10 have like reference numerals 
increased by one hundred (100). In this embodiment, the 
tension sensing sWitch assembly 110 includes a housing, 
generally indicated at 148, mounted to a rigid frame 180 of 
the buckle assembly 24. The rigid frame 180 has an open 
forWard end (not shoWn) and an opposite rearWard end 181 
attached to the belt Webbing 26. The rigid frame 180 also 
includes a generally rectangular base plate 182 having an 
aperture 183 for the belt Webbing 26 and side plates 184, 
each one of Which extends longitudinally and upWards from 
a respective longitudinal edge of the base plate 182. It 
should be appreciated that the rigid frame 180 is similar to 
that disclosed in US. Pat. No. 5,271,129 to Clarke et al. 

The housing 148 includes a base 186 disposed betWeen 
the side plates 184 and adjacent the base plate 182 of the 
rigid frame 180. The base 186 is generally rectangular in 
shape and has a base Wall 188 and a sideWall 190 extending 
generally perpendicular to the base Wall 188 to form a ?rst 
or actuator cavity 192. The base 186 also has dividing Wall 
194 extending laterally from the sideWall 190 to form a 
second or circuit cavity 196. The sideWall 190 has a recess 
197 communicating With the circuit cavity 196 for a function 
to be described. The base 186 also includes an aperture 198 
extending through the base Wall 188 and communicating 
With the actuator cavity 192. The aperture 198 is generally 
rectangular in shape, but may be any suitable shape, and 
receives one end of the belt Webbing 26. The base 186 has 
a pair of interior Walls 200 spaced laterally and extending 
longitudinally from the sideWall 190 to form a third or spring 
cavity 202. The base 186 is made of a rigid material, 
preferably a plastic material, formed as a monolithic struc 
ture being integral, unitary and formed as one-piece. It 
should be appreciated that the base 186 is secured in the 
rigid frame 180 by suitable means such as an interference ?t. 

The housing 148 also includes a cover 204 to cover the 
base 186. The cover 204 has a base Wall 206 that is generally 
planar and rectangular in shape. The cover 204 also includes 
an aperture 208 extending through the base Wall 206. The 
aperture 208 is generally rectangular in shape, but may be 
any suitable shape, and receives one end of the belt Webbing 
26. The cover 204 also has a sideWall 210 extending 
generally perpendicular to the base Wall 206 and disposed 
Within the sideWall 190 of the base 186 and secured thereto 
by suitable means such as an interference ?t. The cover 204 
is made of a rigid material, preferably a plastic material, 
formed as a monolithic structure being integral, unitary and 
formed as one-piece. 

The tension sensing sWitch assembly 110 also includes an 
actuating member 212 disposed in the cavity for longitudinal 
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6 
movement relative to the sideWall 190. The actuating mem 
ber 212 has a body portion 214 having a generally rectan 
gular shape. The body portion 214 has a forWard side 216 
and a rearWard side 218. The forWard side 216 is generally 
arcuate in shape for a function to be described. The actuating 
member 212 has a pair of arm portions 220 spaced laterally 
and extending longitudinally for movement along the base 
Wall 188 of the base 186. The arm portions 220 are generally 
rectangular in shape and located near an upper end of the 
body portion 214 such that a loWer end of the body portion 
214 extends through the aperture 198 in the base Wall 188 of 
the base 186. One of the arm portions 220 has a cavity 
portion 222 at a forWard end thereof forming a cavity 224 
therein. The cavity 224 is generally rectangular in shape, but 
may be any other suitable shape for a function to be 
described. The actuating member 212 has a tab portion 226 
extending longitudinally from the rearWard side 216 at the 
loWer end of the body portion 214 to prevent the actuating 
member 212 from exiting the actuator cavity 192. The tab 
portion 226 is generally rectangular in shape. The actuating 
member 212 includes a post portion 228 extending longi 
tudinally from the rearWard side 216 of the body portion 214 
for a function to be described. The actuating member 212 is 
made of a rigid material, preferably a plastic material, 
formed as a monolithic structure being integral, unitary and 
formed as one-piece. It should be appreciated that the belt 
Webbing 26 extends through the apertures 208 and 198 in the 
housing 148 and through the aperture 183 in the rigid frame 
180 and is disposed adjacent the forWard side 218 of the 
actuating member 212. 
The tension sensing sWitch assembly 110 includes a 

spring 154 disposed in the spring cavity 202 of the base 186 
of the housing 148. The spring 154 is of a coil type having 
a ?rst end 156 disposed betWeen the interior Walls 200 in the 
base 186 of the housing 148 and a second end 158 disposed 
about the post portion 228 on the body portion 214 of the 
actuating member 212. The spring 154 is made of a metal 
material. The spring 154 is tuned to a predetermined force 
for comfort. It should be appreciated that the actuating 
member 212 de?ects the spring 154 When the belt Webbing 
26 is moved or tightened relative to the rearWard end 181 of 
the rigid frame 180. 

Referring to FIGS. 5 through 10, the tension sensing 
sWitch assembly 110 includes an electrical circuit, generally 
indicated at 160, for diagnosing usage of the seat restraint 
system 12. The electrical circuit 160 is disposed in the circuit 
cavity 196 of the base 186 and includes a sWitch 162. The 
sWitch 162 is diagnosable and has tWo positions. Preferably, 
the sWitch 162 is of a magnetic reed type that is actuated by 
a magnet 230 disposed in the cavity 224 of the actuating 
member 212. The magnet 230 Will translate longitudinally 
When the actuating member 212 is moved longitudinally. 
The actuating member 212 moves the magnet 230 from a 
closed or ?rst position With the sWitch 162 illustrated in FIG. 
8 to an open or second position illustrated in FIG. 9. It 
should be appreciated that the position of the magnet 230 
relative to the sWitch 162 changes the state of the sWitch 162, 
giving a different output current from the sWitch 162. It 
should also be appreciated that the actuating member 212 is 
preloaded by the spring 154 to return the actuating member 
212 and magnet 230 to the ?rst position. It should be 
appreciated that the sWitch 162 may also be of another 
suitable type such as a micro, reed or Hall effect type. 
The circuit 160 also includes a ?rst resistor 166 intercon 

necting one end of the sWitch 162 and ground 168. The ?rst 
resistor 166 has a predetermined value such as one hundred 
ohms (100). The circuit 160 includes a second resistor 170 
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connected in parallel With the switch 162 With one end 
interconnecting the sWitch 162 and the ?rst resistor 166 and 
another end connected to a source of poWer 172 such as a 
controller (not shoWn) of the vehicle 14. The second resistor 
170 has a predetermined value such as three hundred ohms 
(300). The circuit 160 is mounted on a circuit board 232 and 
disposed in the circuit cavity 198 of the base 186 of the 
housing 148 and is potted and connected by electrical leads 
or Wires 234 extending through the recess 197 in the 
sideWall 190 to the source of poWer 172 and ground 168. 

In operation of the tension sensing sWitch assembly 110, 
the occupant buckles the seat restraint system 12 and the 
tension in the belt Webbing 26 is loWer than a predetermined 
load required to de?ect the spring 154 as illustrated in FIG. 
8. In this state, the tension sensing sWitch assembly 110 Will 
send an open signal to the controller. Current from the 
source of poWer 172 ?oWs through the second resistor 170 
and ?rst resistor 166 to ground 168. The ?oW of current 
through the both resistors 166 and 170 causes the controller 
to send a signal that there is a loW tension force in the seat 
belt Webbing 26 Which may be typical of a normal or large 
mass adult present in the seat 18. It should be appreciated 
that the actuating member 212 of the tension sensing sWitch 
assembly 110 is spring loaded to an, initial position by the 
spring 154. 
When a child seat (not shoWn) is placed in the seat 18 and 

the seat restraint system 12 is buckled, the seat belt Webbing 
26 should be cinched by the user to pull the child set tightly 
in to the seat 18. The tension in the seat belt Webbing 26 is 
typically above the predetermined level to de?ect the spring 
154 as illustrated in FIG. 9. In this state, the de?ection of the 
spring 154 causes the sWitch 162 to change states, sending 
a closed contact signal to the controller. Current from the 
source of poWer 172 ?oWs through the sWitch 162 and ?rst 
resistor 166 to ground 168. The ?oW of current through only 
one resistor 166 causes the controller to send a signal that 
there is a high tension force in the seat belt 26 Which may 
be a child seat present in the seat 18. Also, if the controller 
receives no signal from the sWitch 162, the controller 
determines that there is an unplugged Wiring connector (not 
shoWn) to the seat restraint system 12. Further, if the 
controller receives a signal from the sWitch 162 approxi 
mately equal to the current from the source of poWer 172, the 
controller determines that there is a shorted Wiring connector 
to the seat restraint system 12. It should be appreciated that 
the When the belt Webbing 26 is tensioned past a predeter 
mined force, the spring 154 Will de?ect or travel approxi 
mately three millimeters (3.0 mm), causing the sWitch 162 
to change states. It should be appreciated that an audible 
tone or visual indication may be provided When the tension 
in the belt Webbing 26 is increased above the predetermined 
level. It should also be appreciated that if the latch plate and 
buckle assembly 24 are buckled and the belt Webbing on 
latch plate side is cinched or tensioned past the predeter 
mined force or level, the belt Webbing 26 Would move the 
actuator member 212 to compress the spring 154, causing 
the sWitch 162 to change states. 

The present invention has been described in an illustrative 
manner. It is to be understood that the terminology, Which 
has been used, is intended to be in the nature of Words of 
description rather than of limitation. 
Many modi?cations and variations of the present inven 

tion are possible in light of the above teachings. Therefore, 
Within the scope of the appended claims, the present inven 
tion may be practiced other than as speci?cally described. 
What is claimed is: 
1. A tension sensing sWitch assembly for a seat restraint 

system in a vehicle comprising: 
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8 
a seat restraint buckle having a rigid frame; 
a housing mounted to said rigid frame of said seat restraint 

buckle and having an aperture extending therethrough 
to alloW belt Webbing to extend through said housing; 

an actuating member disposed in said housing for move 
ment therein and cooperating With the belt Webbing; 

a spring disposed in said housing for cooperating With 
said actuating member; and 

a sWitch disposed in said housing and cooperable With 
said actuating member to indicate a ?rst tension level 
and a second tension level in the seat restraint system 
When said spring is de?ected. 

2. Atension sensing sWitch assembly as set forth in claim 
1 Wherein said sWitch comprises either one of a magnetic 
reed sWitch, micro sWitch, and Hall effect sWitch. 

3. Atension sensing sWitch assembly as set forth in claim 
1 Wherein said housing has a cavity and an aperture extend 
ing therethrough and communicating With said cavity, said 
actuating member being disposed in said cavity of said 
housing and extending at least partially through said aper 
ture. 

4. Atension sensing sWitch assembly as set forth in claim 
1 Wherein said spring is tuned to a predetermined force. 

5. Atension sensing sWitch assembly as set forth in claim 
1 including a resistor in parallel With said sWitch and 
interconnecting a source of poWer and ground. 

6. Atension sensing sWitch assembly as set forth in claim 
1 including a resistor in series betWeen said sWitch and 
ground. 

7. Atension sensing sWitch assembly as set forth in claim 
1 Wherein said actuating member includes a body portion 
extending vertically and a pair of arm portions extending 
longitudinally from said body portion and engaging said 
housing to alloW said body portion to extend through an 
aperture in said housing. 

8. Atension sensing sWitch assembly as set forth in claim 
7 Wherein said actuating member includes a tab extending 
longitudinally from said body portion to prevent said actu 
ating member from exiting the aperture in said housing, and 
a post extending longitudinally from said body portion, said 
spring being at least partially disposed over said post. 

9. Atension sensing sWitch assembly as set forth in claim 
1 including a movable magnet disposed on said actuating 
member and cooperating With said sWitch. 

10. Atension sensing sWitch assembly as set forth in claim 
1 Wherein said housing has a base, a cover connected to said 
base, and said aperture extending through said cover and 
said base. 

11. A tension sensing resistance sWitch assembly as set 
forth in claim 10 Wherein each of said base and said cover 
has a base Wall and a side Wall extending perpendicularly 
from said base Wall, said aperture extending through said 
base Wall to receive the belt Webbing. 

12. A dual resistance tension sensing sWitch assembly for 
a seat restraint system in a vehicle comprising: 

a seat restraint buckle having a seat restraint buckle frame 
With an aperture extending therethrough; 

a housing connected to said seat restraint buckle frame 
and having an aperture extending therethrough to alloW 
belt Webbing to extend through said housing; 

an actuating member disposed in said housing for move 
ment therein and for cooperating With the belt Webbing 
extending through said aperture of said housing and 
said aperture of said seat restraint buckle frame; 

a spring disposed in said housing to cooperate With said 
actuating member as said actuating member is moved; 
and 
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a switch disposed in said housing and cooperable With 
said actuating member to indicate a ?rst tension level 
and a second tension level in the seat restraint system 
When said spring is de?ected. 

13. A dual resistance tension sensing sWitch assembly as 
set forth in claim 12 Wherein said sWitch comprises one of 
a magnetic reed sWitch, micro sWitch and Hall effect sWitch. 

14. A dual resistance tension sensing sWitch assembly as 
set forth in claim 12 Wherein said spring is tuned to a 
predetermined force. 

15. A dual resistance tension sensing sWitch assembly as 
set forth in claim 12 including a ?rst resistor interconnecting 
said sWitch and ground. 

16. A dual resistance tension sensing sWitch assembly as 
set forth in claim 15 including a second resistor intercon 
necting said ?rst resistor and a source of poWer and said 
sWitch. 

17. A dual resistance tension sensing sWitch assembly as 
set forth in claim 12 Wherein said actuating member includes 
a body portion extending vertically and a pair of arm 
portions extending longitudinally from said body portion 
and engaging said housing to alloW said body portion to 
extend through an aperture in said housing. 

18. A dual resistance tension sensing sWitch assembly as 
set forth in claim 17 Wherein said actuating member includes 
a tab extending longitudinally from said body portion to 
prevent said actuating member from exiting the aperture in 
said housing, and a post extending longitudinally from said 
body portion, said spring being at least partially disposed 
over said post. 
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19. A dual resistance tension sensing sWitch assembly as 

set forth in claim 17 including a movable magnet mounted 
to one of said arm portions on said actuating member and 
cooperating With said sWitch. 

20. A seat restraint system for a vehicle comprising: 

a seat restraint Webbing; 

a seat restraint buckle having a seat restraint buckle frame 
With a base plate and an aperture extending through 
said base plate; 

a housing connected to said seat restraint buckle frame 
and having an aperture extending therethrough to alloW 
said seat restraint Webbing to extend through said 
housing; 

an actuating member disposed in said housing for move 
ment therein and cooperating With said seat restraint 
Webbing, said seat restraint Webbing extending through 
said aperture of said housing and said aperture of said 
base plate of said seat restraint buckle frame and 
disposed adjacent one side of said actuating member; 

a spring disposed in said housing to cooperate With said 
actuating member as said actuating member is moved; 

a magnet mounted to said actuating member; and 
a sWitch disposed in said housing and cooperable With 

said magnet to indicate a ?rst tension level and a second 
tension level in the seat restraint system When said 
spring is de?ected. 

* * * * * 


